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7>cis^{c^S!i$ js y : *fte©a©w*©«-7 r ■< & 
khswt. twa*-m^j^tmis«-««a©- 
^fc<fcfcHo©«#fflWBW i fc*tt'tBW2ft 

fe«a*^4MHs*vTfiy. -t©iR. s*ws*?^o# 

* ttH T-f M*©*H*®— ra©— *B*©— ff£ 

&»^LB.o«5«UTi3y ; K*«xi/* hn;i/£*-fe 

■T S i i: #T? £ -5 -O ©*)%«*««. S)E»-«a#S & 

yfc&^yfe-rs.t^tciEasn, r-o 1 «©— *iB«tH 

jtanxfiy ; Ma 

J: e> ICI2§£ n. B.OSU© 1 ffi©r.»C®^{CH^S ftt 

fey ; t 1 ad)WTftJw«»-ti#sfc*** 

y, *©IBL SSli. sag^MMroRaHB^*^* 

[0 0 0 1] 
[0 0 0 2] 

U ±"5 tir SUSE] Scozza 
fava©B^#l^f!F^ 349,265-§- (1990^ 1^ 3HKIHWH« 

[0 0 0 3] Scozzafavali, ^^tSjlC.r<3® "" ~ r :- 

*ha;i/5*-fe>h «(*#*©»** h l J f ^©±ic* 

j - ;i/tf»© * yr-tt * %t <( rfv - * > f 7 * h u 2? 

lC2~3fJ?saiRt-SZLi:lcJ;oTK?*i-S. mtcJ: 
y *B^M© 7*M/^h^ y IWi»©«t 

0: 1(0* : BMftiSIK^&feSBMtx-yf-^ya^fCBIW 
50 &iM*-rSZl£lCj:oTRfc2;i-&. Ifl)#«CJ:o.tK 
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[0 0 0 4] R. Mach 0. Mueller (i, Tphysic 

s and Technology of Thin Film Electroluminescent D 
isplays j (Semicond. Sci. Technol. 6 (1991) 305-32 

V hrj;i/5*-fe>h3£g(TFELD) <#&JI^lco^Tfcf* 

[0 0 0 5] ^tiecoissaL^osgJt^ti. 

[0 0 0 6] 

<*ftTVi«BJR<o%3feBB&€>JAy. JHI«)?ff77 
0>B«*^fc»l*OTV**BB*^KW**A/T?JS**6 
A/ft©#BiWi. #«®3i!6aiJMSJS— 

I©R«77'fM^©f-li#Sliv f«xi/^hn 

h«M*jiT«*ia»ciarai&*»TiB«a4xT 

[0 0 0 7] f§3£3£g##£Hff«^aVe£5 
tt, hW9W&ff*ICJSVVca%U B.O480 nm 

•b<D«3fc&£^-5J:-Mciea£*xT33y, -?-(z>i£. St 



[0 0 0 8] ;>MBni1<7>We&xu? ha^5 h£~fe 50 



[0009] $e>iC2ic^a)^«axi/i7 hn;i/$*t> 
TV\«SKJ:y%i«r4s#Xv\. SHStt&£OT?feS. nf 

fc^3^(0 2*-p»3Si5T'©lR$nS(Dt?, j&MKfgft 
9bm<Dt>Tfr 3 #<7J> 1 ICR&S tiT b * -5 w £ #38 B T- 

&«. sffl«FJ&l£g-ett. *^-7-^;u^ 

asi-s^, ^3t?ir^3 45-©2^w<6T-rs. sssa 

So 

[ooio] mm^u? bn)\,$*-tz/hm 

ftawmz t~i*r.r%wmrt* vtL * o < &mt. 
[ooii] gasflms 

^T8S»snTv>s&ijre«effl3nT33y. 

<»w$u mb r #^j ^ mvwm 

BB) ^C33V^T■5ImX'<^ B&lflHM.'eft 
^•tSZil^T'^S^-fe BBXaHeKI & iffi^ S <D tc ffl 

[0 0 1 2] HI 

i:A ? 7?^S^*lE LlSg 1 0 O0>— W/)^«54XTV»S. 
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2, R3, R4&tfR5£;£i-£ft:Si&ft<Z>, #£b< 
\*mmte&S&@&& a >¥-Wit&M (planarizing layer) 

i o i(Z)±®tf^2*vcvNS. 3i-mi§it, w^Ji-fc 

©&£3P £ & V tg^fi *© .tlcSfc £ ht 

fltlWCl.'-CZ, C3, C4WC5Mt>W 

a. b&tf c(c#f!l£n-cv*.5. BBRCti, B 

[0 0 13] miC^Lfc£gbTVN£4£W0)5£^ 
It, --B©B»P©flWfcB-l'TV*6. BBtt* 5£^b 

-#©iffi© 77-f 1 C5% L tc «fc O tC7K¥7?l6lfC# 

Lfc<fcoKlM#frK#tfT*T£^bXV^. 01* 

«<«.*©BBJW* 9WKB-BBR2. R3, R4 

S-tfR 5©— o©±U:iifcoTv^. 
[00 14] HlCfev^T£**»6)**^i:5tt?fc. * 

#U *UT3I*<*T©B*#9I»<»— «S*H«K 

TV^B— BBfcBU^ofeBBKlasOTlM^ bT 

&S. *fC6Xlt, HISS:— «Gp< Rp&tfBp 

»B«c4MHSftTV***k -*"*fc»C* *BB 

xit;iw*x#ilfflicit3Sb-t^fcv\ ^tfcsws-* 

mmo p tt, *B-BB©«V*Ba:oTV** a*?** 
*4fCi3tf Sn3cBBRp.au «S<©*v^» 

B p It, 2-8S-m®<a&V%«fcoTV^ cB^-fc^A/C 
V*S. -*i»Gp, Rp&tfBptt, -tft&tf-ttt-e 

•6. 

[0015] h*bb m=.sM^ 

I*. H2&tfH3MHttrs£BBreSS. ^E 100 
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n?i\G p &tfR p <Dr.ikWM<Dffl&fiizGL3.-? s «t 

■It, &t?©B^Pft©— 0©H?:fcMftfT'v&-*®^£*l. 

©#ftfcfl^ ifc* <$£*©>** -^—^tt^ B* 
* h 'J V ^ 9 7 w -left*. 5 z: ttfoIfBfc&il©** 

[0 0 16] JM^tfiW&©B3fcBttK:J:o-CJBJ*Sft 
fe^l?JcB*fTtt. #fT©BBB*©a3«fc*3 3- 

<D2££«bS. M©*©Ji«:««S*6fe«>«> 3 MliB 

fe«w-*fc«)K:i*, B«*-sfT©»ft;sHWM&©*3feB 
tit. ^ ^5>llT♦^t?fcv^*w*bv^, ft*ffl^*-->ys 

SlCfc^T, B*±©*©B©'*"'<T©B«fcBfc<£*i' 
•=>©fiWC, »^©J:v*»«*W*SEB"*-*ifct«rB 

sHtttw i o i zmzx^y* h-r * 

ms^<D^m^ oa^ufci-MO ^tc^-rs 
©, »*u<it5S^^, ««Mitt©¥Bfl:tt«»<o^ 
It, «*Ufe*tcB-&X0f/*fett3B«b'r«Jt©¥iii 
X*S. BJFHHbSBI*. ^/t-T^^'^^^SS 

[0017] szwitMz^y***. hrs-wtoyt, 

m <k y t» ^ \£ > * -v ^ h s ntc^mitws zmm? & * 
##*uv*#, -erosait, *jwi«ic©±B«:t9fflsn 
ssitBtcjiyitt^aiiSwt^T*****^^**- - " 
ffiftit*mt-«ii b p ©bb^/'s* -- :/ ^ t5r 

40 ¥ffi©— ««:BBIKUR*W*. 

[0 0 18] ?>CV%T*, ^B-ffcttM©^®^^- - ^^ 

^^e3R©•lE^|J'5:v^-f^^©'^t^s:u ^ >'^-- > 
^aa5T?*.»«we**. TOisttBtt* tsp©^^ 
K^gfiBL. *fe-tfta#tttt*©'**--- :/ -*' s 

B-BStt. BBttT?a-3*B**- * f 

*L<ttSWT'$>-5. *»tC»*UVxB«T?»*. »-«* 
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j&atix^te^Jyw Attifeft ftofHtt S3"? teTfc^t 

tefc^rr*©^ «<ftilWf^XiS"P*«>«iiiK:7*h 
[0 0 19] 2fC|§^©»*LV%®^-ett, «fcwr*. «— 

^> ^&&ic <fc o x aaaa-ttx t><fc v ^. 
[0020] «jht«k:#* bv*&tirci*. #lf®ic* 

oT. *3lt«*«>7*M/2;^h«:aB«L3F»»4:'-r* 20 

*mmm* fc3a«atf wassK: iot 

[0021] «toy fc&sRiKODTOiaaas^iBT 

if 7 * h us?* v*mm*mm'tz>ftt> y * 

y?:^BtcS«-rSZLtK:j:oT. -7* h US?* KM 
&^&i:lcj£i&$-es;r:i:#-t-£S. 3.©fi§t*HT'ti, * 
© 7 * h U £?* h WfftO>«KS3«K: «fc o T«^i" 30 

[0022] Ma^jftttsrctt. 7*buv*b\±m 

J:v\ ^V>T, 2/U*. BIBIS. 7fr3.T* mnmZ 

*«y7h-*7. CfcoT?* h US?* h£Bfc3s-fS 

[0 0 2 3] B5«-ra-0C®-^T©«itl©^»C«ioT 
fflfcjgjfcufefft. Bfc» l J«>ft*ffll®±»C|i£««)«fijai 

v^na>©^fflf(i*ai£K«fcoT;fa®E l4SE{*e l 5 
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HllCSUfci^C. tfig®©:fe4ffl£Tg|S©l* 

KSWfSwfctf"*?**. ;i©<fce>&es:#rsjic{£3ga*i 

[0 0 24] — «IC, 1 »«±®*«E L«E^S:-W*-r 
•5 © T' & 5 r £ jWB e> ftT V % 5 V >f *i0>JMi*tdt 

arc trfwwc**. mwtE hmft&mz z±mz> * 

.fcvMRWfirctt. W«BEL8£#©JPS«, ^M^MX 
&&-?& i &£XZX.*j. i Mm (io,ooo;r>?'*M3- 

[0 0 2 5] IMftE LMWfcffJta-ttfelfc ^— 

&3*GWtE LiSglcii, ^— m^fg^tt. ^«E L^«s 
i:S«t$-ar-&^^. J:»Jffiv\ (4.0 eV*iS) WSiScS: 

«^&*«EL«»aiaf'safl6cii»iia"r*fe«> 

fc*. AJI^*>^aW»6*«EL*|»«lH^IK8a*i 

BBBJ: »J <) «:SJ:e>C fMHlB*«>«H*BI 
©f«!HfiK:ttJCsaaS3l«& «^e-/*f«MHS» 

y 

[0 0 2 6] «*fiFtciai»«:*tt'rK«anfefticfe»"t 

Mi:^«E L*ft»*ffi»l»»»#fc0>IHI«SL**ft 

y. *oT*««>^r«a>*«ELjaiC<*J:«>*BM*»* 5 W 
0 |BIHtfaJltti3*iS. ^MBK-pOTSilC^offi^lT-jfT* U 
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ft£tf;g®<z>8^£tf>fc^Sei tfio~60g, 

[0 0 2 7] ffiv* «4.0 eV) *»T? 
«tJBf9a*lS 200-500 ^^hn-^ffl^l/^ 10 

is^ma*?-©** & saa b t v ^ « «tt*WR** t © 

[0 0 2 8] »fls*Ctt, a9!««l 0 

#A© B ©fcfflfBI^ jfcSWK li 6 0 #© 1 #*&icfc 
€> «t e> IC®^ b fejMreKJII©BiH S-£fC£ 
oT> sa&flfi"*-*. WJJWKitt* Mtt*©Wfl«K: 

[0 0 2 9] maflDHfl^^-^fe^yffi^** * 5 — 

m©«-* a , b Rtf c fc«£tc«*«cT f w 

MC 2, C 3&tfC4 ft^trtftfeV^TOT*^** 
v *S v%tt»R»3tt*K*:«tti: ttifi©*tt©>< 



[0 0 3 0] 3f®E LjKflttau. ^tlff*** hW&Wfi 

Bp m *«ELi»tf?sife*tt«-«i. 

[0 0 3 1] »fe&tflSfi«JI6tt©WI*^tt« Wfefgft 
[0 0 3 2] ««E LJKfltJtne^irfe^feftttb^' 

3#<Z)2£q&iRU i*vS3«ftb*''^&-e**. S 6 

it&vttnift •a ^ ^ V11 ^ *- lc %>i£*"f / *£"e 

[0 0 3 3] *«W»SWt». (a) IfiELWW:*. 

it-rst. iggi o o^cfflv^e)^lSWfe^^^ ; ff^E L 

*8$tt*#e>i»R"C*Sw4:ttl»B"C*3. (b) (C-^vn 

t a:, mm e l ^{*ic «fc o -r a* 6 nfc*fi«® «ft«i^ 



n-iS-fctf&ia^tiS. (c) ic&UTtiu "KJfcUfc. 
#©<!>*:< i:* 5 oyo&fgftf sit^tts^SoS 
^6^*^ e>^T y . * fe«®JKS© 8 0 % £±0-5 

fi&tf#fi©-*H*tt* W£3S#«*f»EL&<*^e> 

mm^&viz-rz.iitfT'Zz. so%©ikik$& 

^i: 8 0%©*£«8MPSHR5&*-5i:. ft 6*1 

js-rsziiiicj&s. *&©~ftB*t««c'?tt. swm 

■attune $. r=. i*e t ^ emux- # s ©t% towm 
lists i o o%-e&*. 

[0 0 3 4] 1£S 1 0 0 ©B9©£B&RIjA&> s*^* 

ic as w s m e l MM)* * - - y rtf z. o < we 

«©ttlB36i«^*-=-'>y«K:*L<*<tr*. tv^i 

09>tli. ISi o o©8S^li. *f«E 20 
L*^tt«'** fettft*f»c-r«* - r-^-r sfc«>© 

yxSfeffl^o: > ^Xgfc * o < t£-f & 
vx. z:oD3tlc«fcoT, *r«EL*tti:-*©-h»cmfa& 
ft T v * S «W troSSA^ft*^ #81 £ ft S . 
[003 5] SB 100 itifilftjHMHEKtft 

B#&©jaT©«%©lH*** <1 We&* : 

(b) ~o©;i&MXfcMLTM3fefcft'*'S ; 

(c) -o©— *w*feaabTjStftS:»3ta-tt* *. 

(d) -o©-&Mf8&SjgbTW6&tfilite&383fc2 

(e) n-3®n9cMfcMLTMft0jM&£98ftS 
-ST. ^■■g>*©*iJI«:flsyart-: 

(f ) ~o©:iJKB**tt*UT*fi3«HMi*:*8*a 

■ttT, -fxa-©»Ktfpyffi-r: 

(g) i-^TCDzi^Di^&ajguT, aeftftfctfyffi 

(h) v>-rn<D-^@fgt»®jg*"ric. upw ^stttc 

[0 0 3 6] #&®03Uk3£S 1 0 0l*4:fti&©S#fc 
■5. fl-tc. Hl**BW*i:. 

/<-fr*-r*iRic. wi5Wi*©H*© 
«• * tc mss & mm u & w n « & «b & v * z. £ aw e t * 

-S. 3©«fc-!>lC, '®ilC,i:oTjffi«Sft-&'®i3£ 
li, 5SJfc**-M©IB3R«:»j8-*-5ietC*i:«li**0> 
&«tcJ:oTM*3ftS3M©£3ti:*:6. 3©ffiB© 5 
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«p-T 5 fe * tCSOPS 3 ftfc W ft li *s v » i: v \ t> j&T $> 
[0 0 3 7] B££. JiJTtt«i<ffCfiV>TiStt»tC7 

v\ fg-@^^©j?;*ii!f?-m^©*ft&J:iHi£ci£ 
ti-&Big©^<fcyfc^<&i?ftiifce>fcv^ ^©ss 

tc, ^T^:^Jil•Cl^l:fSc<DH^S:^i-Si25^J^Cfev^-C^i, 
-^TT.T'^S^FiatiS^ODltC^ilTV^SOT*, A>f 7 
wm<DV - a ^ l/^A'&W* W<;i/t:*B*b*it**i.« 

[0 0 3 8] 04 lC^Ufc#^^^E LH#^tkI£S2 

o o n. iss ioo ©MUtfgj&fttBo-r^T *^-r t (si 

S:BS?v^TJi. i£E2 0 0©1#SSt±ISei 0 OtcBSitUT 
SIR U fc V x#^©®.« S: * i fc%> "C * 6 ©T. Stf- 

[0 0 3 9] ISfi2 0 0©^— mSC 1 0, C 1 1. C 
12. C 1 3, C 1 4, C 1 5. CI 6fttfC 1 7(4. 

^?;i3£S 10 0 ©^— mS©7t3SiSffiS:^^^ * ^ 
B 1 0 0 ©t&-mH£ra«tC. ^«E LjiC{tS:#^S-& 

RiiGpw- a$ s.o3.ne>S:gi^bT fey ; 

SH^^ d tt, H Cfi 1 ^©— R P ©-SP & 
> ^eii. i^c^frt©n^®^B p©— gp&J^jSLJ&oz: 

ne>S:«-&LTVNS. f'SffiR 1 0. Rll&tfRl 

2 ssb i o o o>n-mmm* a h i:«^t*b.o n c 
rt^cffiS$^^Tv^s. 3fij©iBB»c«fcoT. ^-mn&. 

|£B1 0 0©|g-MJ:y : fo$SK<^"S'i:^T'gS. 
[004 0] 3£S 200 ©BSKB*ffitJ&'*'<&BM& 
SBtt. JSBl 0 0^Cj3V^T^T•gS : fe»©<^:y *w<* 
5„ -^J©M3K?:T KU^-TSBR. c . d 

&^e©«-^S:i!!lS:tCy^-<TXLT. — J>]rt©BjR*'?> 
0 ©flfS©58«'<*-:/«:iai3W-5. «r.'.tt«cO 
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fe-r^T©— * 
s.o*si£ < -r -s 3. 4:#t»*. s» 2 o o onmoymmm 

•5. 

[0 0 4 1] gg2OO0BIPO)-OffliikoVM: n 
i#GJtfR, ftOTiiftttJi 2 0 1 tt. 38* 1 0 0 IC 

«e l##e l. aw* tc»-«s»*. as i o o (dam 

[004 2] H2fcH6 6tbilt6i:. ifi 200 * ?i 

MolSttas ioo*u i 0 0 "Ctt*® 

-o) . Wfc*Tfc^HR0>S****"*"* BHf!, " c,i ' ^ 
j« U fctt ntffc & * v *«DR#fc J: * 3 1 KW* . 
[004 3] #»lHfflM*R**E L«K©*Wtt. 

WZ. $felC5lfflU^ScozzafavaO%cD ; JKH^HFlg 
4,356,429* ; H5£S 4,539,507* ; Rff 4,720,432* ; 
14*5 4,885,211* ; 4,769,292* ; 4,950,950 
* ; nff 5,059,861* ; IRff 5,047,687* ; BWHWWffi 
^91112316-4* (1991^ 7^ 40ffiM) ; #H$#fPt& 

5,059,862*&tf PSS 5 ,061 ,617*lCiE38S *VC V%*. 

[0 0 4 4] *«lfl©«*IC»K:ff* bvxg«tt39!;tf 

(WUi. 4.0 eV J: y*i*SE vx) ffcWH**M©*^# 
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*laans. »-«wo*stt* ftMWicii i a m (i 
o,ooo^->^ha-A) -500 *>y^hn-i*. » 

£ L< l£3000~1000;t">y*. h CI — A<Z)^HICS>S. 
[0 0 4 5] BI7IC«a%LfeJ:-5C. J&— «SE1«>± 

vUjii*. ns-m*gE i sm^msE 2ic*ftTiEic/^ 

*lTVN*<DI*IE?Uij8JIHTT»*. lEfL&AJtfclBL 
ITtt. fS-MlC^LTV^»i£A®EIi:S8# 

a-ts. nmz. jE.jummnTij^iEwnm^&. 
[0046] &~mmt&- 

»««EL«MW(Ba«:*ffl-r*^' SMW>*l^GLtfr 
H^SftS. JfEI2W«IHT©**tt. 

mt % ±&e> i ~4 jf#&#tfi- tire* »• 

[0 0 4 7] E7LfiL\*tt*WW» 3,935,031** fe 

[0 0 4 8] »*bv>d<;u7-f y >*fl:-Wiitt. 

#ig^ (I) T'3*£*lS : 
[0 04 9] 
[ft 1 1 



15 
(I) 
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T T ^-rvC T T : 



[0 0 5 0] ±#;tp* Qli-N = *feii-C (R) =T' 
T-*»J ; RtafcHt 7^)V. TU-/I/. 

(ID 



T 1 

[0051] mo>ft£^m&X'\t. mmnt. an tc^ 

[0 0 5 2] 
Ht2] 



[0 0 5 3] ^J§J&#;i/7-Y u >*fls^*©#flfCff * 

— -ebT74f n^7- v*?iv&a>4tXI 

. 2 * fctt-tft«-t©E0>iSWifii 

aytj/K T^i'fA, MSB, 

[0054] mMtn^n/y^f V>3M£-£%0<DWt.hX. 
PC- 1 ; i£fr-7<( y 

PC- 2 ; 1,10,15,20- -5=- h^7x.— JI/-21H.23H- sKA- 
>SI (ID 

PC- 3 ; 1,10,15,20- -r S^7x=-;i/-21H,23H- 
:7-f>ffiiB (ID 

PC-4 ; 5,10,15,20- fh7^ 7;Usfn7 

-21H,23H- TtOVVjy 
PC- 5 : mM7*ai/T— >**2/K 



T 1 N Q. T 



i 

2 



PC- 9 ; arh7^f;i7^ni/7-> 
PC- 1 0 ; «7*n2/7=.> 

40 PC-14 ;f^t>7itnj/7->**^K 

Zt+fryzui/T-y 
[0 0 5 5] IE?Liaayi#4' x fc< fc*>— M0>iES.IK5tt 

ilt, l{H^-TS<b^T*fe-5i:SftPS ; n"0« »*— JB 
;7'JHI/7 5V. S?7U-;i/T5>. MJ7U-*/ 

so *fetiW«-f-ftTU-;i/7 5>i?»*-4:*^-S 



PC- 6 
PC-7 
PC- 8 



PC- 1 
PC- 1 
PC- 1 3 
PC- 1 4 
PC- 1 5 
PC- 1 6 



r 



(10) 



17 



*. •mmti.-t J V-© HUTU -*7 5 :/*<Klupful 
6 (D#0Bfl*flFffi«» 3 • 180 .730* WH»K1«*S ftt V * 

<Digi§fc h U T U -*7 3 >)Wirmtley&©3f5H4*IWfi 
fg|g 3,567,450##.tfP!?& 3,658,520*WIMHCBfcl«S 

[0 0 5 6] #*UV«<D*S**S7S:/tt. 'J>fc 

[00 5 7] 
Mb3] 

(III) . , 

Q l O 2 

\ / 
G 

[0 0 5 8] ChS*. Q 1 £#Q 2 *±ast^ 

*0 0 5 9] ( HI) 41feLIo-o©hU7 

ij -^75 * UV«<Z> HJ 7 

[0 0 6 0] 
Mb 4] 

(IV > 

I 

R l_ C - R 3 

1 

(VI) 



ttH¥ 5-258860 
18 

[0 0 6 1] (±35*. R 1 S-^R 2 

7'J-^S. *fctt7A/***«:*-*- 

%k-rsm^^b;^tTR 3 &tfR 4 tt*n**va 

StlC (V) : 

[0 0 6 2] 

Mb 5] 
(V) 



10 



20 



R5 



- N 

\ 

[0 0 6 3] Ch**, R 5 S-^R 6 tt»StC 

7?/ sT'«gica^^ nfe? y -;ns*:*i") fewfe.* 

[0 0 64] glJOD^* bVx«H©*«(»S75 ^tt-r 
h97 ,j_ ;1/i ? 7 = >T-&-S>. ff*bV^>97U-^ 
2;7 5>tt. 71J l/l/ISiCJioTlSfcSlVO^fcaft* 1 

(IV) ■C5%a*l*J:i*--3©2?7y-/l'r5^*fe* 
tt. #*UV^h97y-^S?75>Ctt« ( v 

I) : 
[0 0 6 5] 

Mb6] 



30 



R8 



N Are n - 



N 



Ar 

[0 0 6 6] (±35*, Arett7y 1/ y- 11 

r 9 ttafic»3e®7y-^«T?**) 

[0 0 6 7] ±B*B65R (HI ) . (IV) , (V) . ft 

t* (vi) <z)M7;i/*;»a 7;v*w^ 7 ' J_;l/ V?2 

£ ^^D7;b=*r^S5^« 3 ~ 1 0 



\ 



R9 



-rS3il^T*SS^> *ffl»ICtt. 5, 6, *fctt7W 

[0068] wflftirwwsr ^ 

# «|Smff 4a75,g60WfctfHlM.539,507*lfHH 
WCBKRSnTV**. Berwick &W*BfciE?LIW£ttft 

fttf h 'J 7 'J -^7 5 >««t8R««#fc w.fc/J* 

50 



(1 1) 



5-258860 
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20 



[00 69] $fctC5IBUfc#B#fF!SS 5,061, 569Mfll 

ssibwc L/T v^st u — )^m<D 1 & . 

T «fc *J iff V ^{8 E L 3g^3:£tt 5: it/St" 5 3 H tfi "JSBT' 

$>s. Mi«H7 5 ( i ) >pta < n *>-^o> j m 

= 75>S#£-37uT*j£y.H.c> (2) / > , *<t%2<S«) 

~ 5 o^ra) &tfjaaias&# (o~3o oftiausLh) w 

m^tt. 2 4«JSU:OiieWK^'€:*«Uff**«, ff* 

u<iii o~i emammmm?-*:^**-? ^ims 

Xltt3lHit*:All*»at 'O-tfS'*) K8i 

^a^T^ftW&^MWWMS' it tt"T«"^ 

it & 1" tftf t^ft £ ft*"*" * * <£> t. Si5¥ $ n 

-wei*, 7-7* i^^#tt7-7^;i/^#T*& 

[0 0 7 0] «jB«M««S75 ><Z)0!l£#TlCia« 
1*5 : 

ATA— 1 ;l,l-fcf><. (4-2;-p- h'j;i/75y7i- 

ATA- 2 ; 1,1-fcTX (4-i/'-p- h ijjl/75;7i- 

AT A— 3 ; 4,4' "- fcfTx (£?7x^;i/75 </) $ 7T 
il/7i-il/ 

AT A— 4 ; If* (4-i?^f^75;-2- ^W7i- 
Jl/) 7z-W*>' 

ATA-5 ;N,N,N-hU (p-h'J;i/) 75> 

ATA- 6 ;4- (*;-p- hU;t/75y) -4'- [4- (5H> 

ATA— 7 ; N,N,N' ,N'— r" h5-p- h U ;i/-4,4' -S?7? 

y l^7X —ft 

ATA- 8 ; N,N,N' ,N*-r h97i-M,4'-y75 y 
AT A - 9 ; 

ATA- 1 0 : jKU (N-lfr.;i/*;wxy-;i/) 
ATA— 1 1 ;4,4'- fcTX [N- (1-7-7^;!/) -M- 7s 

-;i/7 5;] t^7x— ;u 

ATA- 1 2 :4,4"- t^X [N- (l-f-y^-JV) -N- 7x 

z;i7i y ] -P- J-7i-;i/ 

ATA— 1 3 ; 4,4'- I^X CN- (2-7-7?- ;U) +.7i 
— Jl/7 5 y] tf7i-;i/ 



ATA - 1 4 ; 4,4'- t^X [M- (3-7-fe7-7-5^i;U) -N 

- yx.-)vrs. y] bT^i— ;i/ 

ATA - 1 5 ; 1,5-fcfX [N- (l-f-yf-JV) -N- 7x^ 

;i/75y] 7-7* i/> 

ATA— 1 6 ;4,4'- [N- (9-7>h'J;b) -N- 7 
AT A— 1 7 ;4,4"- fcf* [N- (l-T>h'J;i/) -M- 7 

x-;i/75 y] -p- *-7x-;i/ 

AT A— 1 8 ;4,4'- [N- (2-7 xt"> h V JV) -N 

10 - 7i-A75;] hT7x^;i/ 

ATA— 1 9 ;4,4'- fc^X [N- (8-7;i/3j-^ M 
-N- 7x-Jl/7^;] 1^7x-;i/ 

ATA- 2 0 ; 4,4'- bfx CN- (2-fcTl/n;i/) -N- 7x 
— ;i/T^ y] t^7x-il/ 

ATA— 2 1 ;4,4'- fcfT. [N- (2-t7?t-;i/) -N- 
7x-;b75 y ] 1^7t-;i/ 

ATA- 2 2 ; 4,4'- tTX CN- (2-^'J I/r;^/) -N- 7 
i^l/7S y] tf7x-^ 

ATA- 2 3 ;4,4'- b^X [N- (1-3D*-A) -N- 7 
20 x-;i/7?;] tT7x^;b 

ATA- 2 4 ;2,6-fcfX (5H>- hU;i/75y) "7-7* 

' U> . 

AT A- 2 5 ;2,6-^X [i?- (l-7-7^;t/) 75 y] 
7"7^U> 

ATA- 2 6 ; 2,6-fcTX CN- (1-7-7^;!/) -N- (2-7- 

7-? 1 ;!/) 75 y] 7"7# l/^ 

ATA- 2 7 ;4,4"- fcf7> CN,N-2/" (2-f"7^;i/) 75 

y] i!-7i-;i' 

ATA- 2 8 ; 4,4'- bfX (»-7x-Jl/+ [4- (1-^" 
30 7^;i/) 7X-A-] 75;) tT7x— ;i/ 

ATA- 2 9 ;4,4'- tf7> [»-7x^N- (2-fc:'l^ 

;u) 75 y] tf7x— ;i/ 

ATA-3 0 ;2,6-lfX CN.N-S? (2-^-7^;»/) 75 

y] -7)\,*vy 

ATA- 3 1 ;4,4"- l^X (N,N-S;-p- hU;i/75y) 

*-7x—;i/ 

ATA- 3 2 ; l^X (N-l-^-7^;i/) (N-2-^-7^;i/) 
7 5>. 

[00 7 i] jiLU£7£js-r-5tc8:, ^^£*<ov^•r^^ro# 
v^. ffis rwfe^Jtffij «^ »rm««^ 

xtbt^i' h;i/<7)WfeSP^ 400-500 nm 

480 nm^OD^-^^JtagS&^l-fffefg^ 

ilv^7Zli:^cj|t@S4^fcv^„ ZL7LT, xi/i»ha;i/i 
50 ^-fe^hJSA'Wfe^ttT'fe-SRRU, *->7ftK<n&- 



f 



(12) 



^¥5-2 5 8 8 6 0 



21 



22 



[0 0 7 2] ftJ8(C»«SnfeVaiiSlyke&(D#H««pm 
738,777^ (1991* Ul 8Bffi«L »W<0*# r l» 
PROVED BLUE EMITTING INTERNAL JUNCTION ORGANIC ELE 
CTROLUMINESCENT DEVICE CUD J ) O^SnTV^* 



*_ 8 _*, u/^-h) (7i;7-h) 7^-^ 
(III ) --"^ RS ' tt - 7^-^ 

AS-?*:** LT 2<@£ig*-S 8 ; MSfitf- 

[0 0 7 3] 
Hfc7] 



lR s_Q) 2 -Al-0-L 



20 



[0 0 7 4] (±s:*, q**«**k:*3vvc. S&s- 

'*y. *OTLtt, 7ii^*^*5RlW+ 
[0 0 7 5] ZflfiDWftS-^U^-hK&^&tf 

*0 0 7 61 7 Ifcfcfe** 

[0 0 7 7] 7x;7- 
lit Kn*S/'<>*><0»^n 

««. *«EL**tt«*. 500 ^^^±'1 
®^ft<4:*» i l i fi'«:50l»nB«:3B*.TWr6ifc) 
[0 0 7 8] tttt*»CDfe«>©»*K:fiVx-C. «V>T« 

[0079] «vn <or;i/^=-9Z».*i/-hc»*bv* 

L li7x-)VMSt»«^ 6 ~ 2 4 «<*> 



30 



-rso-e, 7i;?- wre**^ 

tt<fc*,7«<Z>«3HK : f-«:** - *"* i4: *'** bv > ~~ 
IRC. ^SlC^fK©^®**^* 7 * 

6, l 8«©W«lwa* ; J : **'*"* 7t '' 9 ~ hB!fi 

G&?-tflMK 7~18 

[0080] 7i y7-hiaa^7x-;i/SP^BiW 
j£g&stt. *nftii~i zmammfc**^** 

[0 0 8 1] 7x-J^®ftMttiS«Sii. 
rji,»&<D7 x=Jb, i?7x-^ &tf h 'J 7 x- t - 

[0 0 8 2] a*fettJt7h-WH*® 7i;7 "^. 

[00 8 3] §S7x77- hffifi:^^^ • ^ ' _ 

[0 0 8 4] »*bv>ffi.^-C'tt. T^5-"7A*U- b 
tt. - JiAT0>5S;. 
[0 0 8 5] 
[ft 8] 

50 



(13) 



23 
(VIII) 



(R'-Q) 2 — A I — 0 



^^5-2 5 8 8 6 0 



24 



"ft" 



[0 0 8 6] (±*t*», Q&tfR s ItZZlZfemLf-tL 
&yx*%y. f ITL 1 . L 2 . L 3 , L 4 , &tfL 5 

* ttsta ut, tk^* ttt^M^ss: i ~ i 2 raogHt 

**JSfc*U fiU L 1 £L 2 tt— HHC. feSV^L 

[0 0 8 7] 8-3f/U y^-h^W— #*fettW:fr#* 
(IX) 



10 t>\ ft®3e>&«K&l*&KT'f*&v*. gt-fflSfey- 

[0 0 8 8] 
[ft 9] 




A 1-0— L 



[0 0 8 9] (±^*» LtiJ^&o^Ttv^^-etji: 

5lWT*t, -fl/TR 2 ~R 7 1*8 U J 9— b 
Sg0D2~7O=&&glC33WSg^»rtBttS:^-r) fcM 30 

S.t5 6fi{cfiJtseSSSli. HB©r;i/5— 

few S fcS&gl*+#fcStfWft«5:SI#-e * * 
±^©1411 S:<STS its. LA^SJC. St<0 2&li3£ 

aao5-oicfeits^tc/jNs^esss cm*.**. 40 
[0090] maftoagvfc&cj&^ai*?^?- 



^fewsm^^«a«Stt%3t<z>feffiic 
# e>s<o 3 (itcs^-s^sa^s srssa-c s « £ £ #s 

R 2 S:S^ffiS©^*>S«t5-t^* t^. 

-r jioj&bit* *» 4: y » * *«. 3. n t> * fe»«4Hfc $> 

[00 9 1] ^OiMSMf^Wl?^^ 

«-f«^tt*fett*-T««tt3^wjea<v Man. -e 



r 



(14) 



tffi/gssj. 5-25886 0 <• 



25 



26 



10 



*JK® -r* ^ h o «tt 0 -e* y . «W>«MStt**i. 6> ® 

^tfillClfSni-SA^^ ha^ii&^-r. Lange ©Handbook 
of Chemistry, 12th Ed., McGraw Hill, 1979, Table 
3-12, pp. 3-134-3-138 #, < <7)®^<7)S^ICM 

[0 0 9 2] -f^TOH^ i"ftto-6StfW6»tt» ^* 

«-c»aii:#»*i^. r 2 #***arc*y flout 

3 R* R 5 r6 ^ JttJCR 7 tfcg.*7fcSnf£>*> ® 

^ _ R . , —OR' , *fc.tt-N (R" ) R* (* 

R' lii^iSiM-y-iSc i ~ i oflwiKfl:**"*?* 1 ^ * 
LTR" »R' 4: 
#*LV*. #£b<li. R 2 ttl OTOTfflflasW^ 

[0093] r 3 fttfR 4 i*. ±&<Dm&£.£~3t* R 

2 j:»J%mv^H©«l««:ty#SA\ R 2 

[00941 SC5, 6. ±fctt7tt<D««M*-ett 
fcvv0-C, R 5 . R 6 * &^R 7 a*****--**'* 

««. *F*i^MHrett. r 5 , R 6 ^ *tfR 7 ^ « 
75 K. ^;i/*-;u, 

_ 

[0 0 9 5] BATtt. *«W<OKfl 1 fe»fe'*** bv '* 

PC - i ; tr* (2-^^;w- 8-3M u y-^-h) 
(7i;?-h) t;i/a-^a (in ) 

[0 0 9 6] 



[fti o] 




[00 9 7] PC-2 ; {2-***—&-*J x > 

I ) 
[0 0 9 8] 

[ftl 11 

CH 3 



A 1-0 



20 





30 



[0 0 9 9] PC-3;^ <2-**/l/-8-*,"J 
) 

[0 10 0] 
-[ft 1.2] 

CHj 



A 1-0 





[0 10 1] PC-4 : X* (2-***-8-*; U 

,^_l>) (/ ^-^vvr^-h) t;i^-^ (in 

) 

40 [0 10 2] 
[ft 1 3 ] 





AI-0-U />— CH 



50 



(1 5) 



4$ Bg^ 5-258860 



27 

[0103] PC-5;tT7. ( 2 - 8 -^r^ U 

j v) (t;i/h-7x-;i/7i;7-H) t;i/^ — 

-7A (III ) 
[0 10 4] 
[ft 1 4 ] 



A 1-0 





[0105] PC-6;^ (2-^f-;i/-8-#y U 

A (III ) 

[0 10 6] 
[ftl 5] 



A 1-0 





10 



[0 107] PC-7 ; fcf*. (2-*?-Jl-&-*cJ V 

y^-h) (^7-7x-ji/7x;7- h) y;ui= — -7 

A (III ) 
[0 10 8] 
[ft 16] 



A 1-0 — 





20 



28 




A 1-0 — 



CH3 CH 3 

Q 



[0111] PC-9 ; 1^7. 8 -df J U 

(2, 6->7f;i/7x;5-h) — 

•7A (III ) 
[0 112] 
[ft 1 8 ] 



A 1-0 — 





[0113] PC-10;tTX (2-*?-)V- 8-*cJ 

y; 7 -h) (3, 4-^7";i/7x;7-h) 7;i/^ 

-7A (III ) 
[0 114] 
[ft 1 9 ] 



30 




CH 3 



CH 



40 



[0 115] 

u;?- h) 

(III ) 
[0 116] 
[ft2 0] 



PC-i i : fcf* (2-*m-8-*j 
(3, s-vtf-hv^J^-V) 



[0109] PC-8;^ (2-^-3 L ;i/-8-#>' U 
(2, 3-WWl/7x;7-h) 7^5- 

(HI ) 
[0 110] 
[ftl 7] 



r 



(1 6) 



$J|f§¥5-2 5 8 8 6 0 



29 



30 




A 1-0 — 





C 6 H 5 



A 1-0 — 




i j y ^ _ ^ > (3, 5-5?-tert— ^Jl/^x^- 
lO y^^^^ix (III ) 

[0 118] 

Mb 2 1] 




A 1-0 — 




(2, 3, 6-h^Wx;7-h> 
(HI ) 

[0 124] 



A 1-0 — 



C,H s -t 



20 





[0 1191 PC-1 3 ; l^X (Z-**fr-B-*S 
(2, 6-y7i-iV7i;7-b) Til' 

= -V2± (III ) 
[0 12 0] 
[it 2 2 ] 



A 1-0 — 





30 



[0 12 5] PC- 16;^ (2-*^;i/-8-#/ 
yy^-h) (2, 3. 5, 6-?bWfA/7i;5 
-h) -^7A (III ) 

[0 12 6] 

Hfc2 5] 

A 1-0 — 





[0121] PC-H;^ (2-^^-8-*^ 
uy9 _ h) (2, 4, 6-b'J7i-;^x;7- 
(.) (HI ) 

[0 12 2] 

[-ft 2 3] 



[0 12 7] PC-1 7:** l*-***-*-*' 

40 ) 

[0 12 8] 
Mb 2 6] 



(1 7) 



&ffl¥- 5-258860 




32 



A 1-0 




* [0131] PC-l9;tT^ (2, A-VUf-J^- 8 

T)vs.->yi» (in ) 

[0 13 2] 
HL2 8] 



[0129] PC-18 ;^ (2-^f;i/-8-Jf; 10 

•jy^-h) iz-i-y h^- h) T;b^-^A (in 
) 

[0 13 0] 
Hfc2 7] 



A 1-0 





20 




A 1-0 




[0133] PC-20; fcf;* (2, 4 -i?*?-)V- 8 
(III ) 

[0 13 4] 
[ft2 9] 




A 1-0 




[0 13 5] PC-2 1 ; tfX (2, 4 -^J***- 8 [0 1 3 6] 

"J y ^- h) U^-7xr;i/7x;7-h) 7 C-ft 3 0 ] 

;i,5-<?i» (III ) * 




[0 13 7] PC-2 2 ; \ZX (2, 4 -S?**JI/-8 7;i/S^-7ix (III ) 

-*VUy^-h) (3. 5-y^f;i/7i;7-h) 50 [0 138] 



lits 1] 



33 



(1 8) 




A 1-0 




4f ffiSf. 5-258860 
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[0139] PC-23 ;\£X (2. 4 8 * [0140] 
-*J V J=7-Y) O, 5-2?-tert-^^7xy Lit 3 2] 

7;l/ *-^7^ (III ) 




A 1-0 




C<H 9 - t 



C 4 Hg- t 



[0 14 1] PC-24 ; fcf* (2-*^l/-4-X* * [0 14 2] 
;b-8-^y'J^7-h) (/t7-^^-H 7;b -[flS3 3] 
= (III ) 



C,H 



2 n 5 




A 1-0- 




[0 14 3] PC- 2 5 ; MX (2-*^;i>-4-* ^ 
- M y;u^-^A (III ) 



[0 144] 
[{£3 4] 



(19) 



35 



43 B8¥ 5-258860 
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CH 3 0 




A 1-0 




\ //-\\ // 



[0145] PC-26;^ (2 5 -i/T 
J- 8 "J J ^- h) (?i-;i/h-^ h) T 

;i/*-<7A (III ) 

[0 14 6] 

[ft3 5] 




A 1-0 



-o 



* [0147] PC- 2 7 ; fc^;X (2 6 - h U 

7;wn^f;i/-8-^;u;7-h) (2-t7h5 
- h) t;u^-"7A (hi ) 

[0 14 8] 
[■fb3 6] 



20 




A 1-0 




40 



[0 14 9] ±M<D£5lZW&ftyt<Df-l!bl^X (R s 

- 8 -3py U y ^- h) (7i;7-h) 
(in ) ^u-h&d6fli-rs^fc»;tc, #fe«yfriso« 
^UTweiiSttttrotr* (R s -s-^yy/^- 
h> t;i/5^»7A (in ) -*i-t^y-^ (R s - 

8 _^.y ij y^-h) - (III ) it&m&&. 

( R s_Q) 2 -Al-0-Al- (Q-R s ) 2 



*#l*tii®fS 738,776^ (1991^. 1J! 8HffiS» 

r IMPROVED BLUE EMITTING INTERNAL JUNCTION ORG 
ANIC ELECTROLUMINESCENT DEVICE (I) J ) tC?fcS£*lT 

[0 15 0] 
Kfc3 7] 



[0 15 1] fLT. ^giHCjff*LV>fSfi6fiKAT«)^5: 



[0 15 2] 
[ft3 8] 



r 



(20) 



!jf ggsp 5-258860 



(XI) 




38 



AI-O-AI 




R 4 



[0 15 3] ±*W* Q. R s £.tfR 2 ~R 7 & tc 
[0 15 4] «T©-ffc^»fcfc. sSXI&tfXII 



2 

* (in ) 

(2-^f;i/-8-^r/"J;7-h) 7>S (" 

I ) 
[0 15 6] 

Ht3 9] 













^ai-o-ai: 






CH 3 






2 




[0 15 7] BA-2 ; If* (2, 4-5?**;i/-8- *X?A (III ) 
dfyy y^-h) 7**-** (HI ) -*-**V- [0 15 8] 



AI-O-AI 





[0159] BA-3 (4 -x**- 2-*** -M «" > 

-8-*;'j;5-MWiw(in)-»-* 40 Co 160] 
#y-if* (4-x^;i/-2-^^;i/-8-dpy [ft 4 1] 



(2 1) W5-2 58 8 60 

39 40 




[0161] BA-4 ;^ (2-*^;i/-4 -* b*r *)\,S.—VJ* (III ) 
j/#;y J^-V) TJ\s$.-Vl* (III ) -#-*=¥V CO 16 2] 

(2-*^;b-4-;* hdri/dpyj T * [f&4 2] 




[0 163] BA-5 ; ^ ( 5 - 1/7 J - 2 3^1/ M T^S-^A (III ) 

u to t;i/^-^a (in ) -M-^r [o 1 6 4] 




[0 165] ba-6 : tf* (2-^;i/-5-h'J7 n^-8-*;'j;9-h) y;i/^^^7A (III ) 
/i/*n*ffl/-8-*;y;?-H t;i/$— (n 40 [0166] 




(2 2) 



$f IPI¥ 5-258860 



42 



A |-0— A I 




J 2 
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J. S. Batchelder, A. H. Zewail&tFT. Cole <D "Lurai 
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s" , Vol. 20, No. 21, Applied Optics, 1 Nov. 1981, 
pp. 3733-37541*. ^n>hV-7-3>t>H/ 
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5 et seq., Springer-Verlag, New York, 1977KfE®£ 
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OjK'J ^-^^-fe^lSig^As Weissberger and Taylo 
r, Special Topics of Heterocyclic Chemistry, John 
Wiley and Sons, New York, 1977, Chapter VIII: Venk 
ataraman, The Chemistry of Synthetic Dyes, Academi 
c Press, New York, 1971, Chapter V; Janes, The The 
ory of the Photographic Process, 4th Ed., Macmilla 
n, 1977, Chapter 8, and F. M. Hamer, Cyanine Dyes 
and Related Compounds, John Wiley and Sons, 1964 
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